. The hepatic nitrogen content was determined by micro-Kjeldahl's method. Male albino rats of Wistar strain weighing 50 g were fed on a commercial solid feed for the first day and on a 18 % milk casein feed for the next two days. The animals were then divided into two groups and fed on a synthetic diet as shown in Table 1 . The hepatic weight, nitrogen content and CoA content were determined 1, 2 and 4 weeks later. For studies on the influence of dietary amino acid composition, the animals were placed on a preliminary feeding period as mentioned above. They were divided into seven groups from A to G and were fed on a sythetic diet correspond ing to 1/8 of the body weight as shown in Table 2 for ten days prior to the ex periment. The control group (C) received 5 % milk casein enriched with 9 essential amino acids suggested to be essential for the growth of albino rats by Rose (3), 
RESULTS

Effects of Low Protein Diet
Body Weight-At the early stage of feeding when the diet was altered from solid to synthetic feed, the increase in body weight stagnated for a short period in both the standard and low-protein diet groups but afterward the standard diet group showed a linear increase, while the low protein group remained a poor body weight increase throughout the whole experimental period (Fig. 1) Liver Weight Increase of liver weight was paralleled with body weight and the standard diet group always showed higher values than the low protein diet group (Table 3) .
Hepatic Nitrogen Content of the Low Protein Diet Group-It exhibited low values as compared with the standard diet group (Table 3) . Amount of Hepatic CoA-The total hepatic CoA in the standard diet group was steadily increased as the days of feeding elapsed and exceeded the low protein diet group, but the amount of CoA per unit of weight was higher in the low protein diet group after 4 weeks, whereas higher values were obtained in the standard diet group after 1 to 2 weeks (Table 3) .
Concentration
of Hepatic CoA Per Unit of Nitrogen-No remarkable difference was observed in the CoA content per unit of weight between standard and low protein diet groups, but the latter group showed higher values after 4 weeks (Table 3 ).
Effects of Amino Acid Deficiency
Boby Weight-The standard diet group showed a favorable increase in body weight in contrast with the low protein diet group. In comparison with this , the group C fed on a low protein diet plus nine essential amino acids revealed an increase in body weight a little more than the low protein diet group. There were no significant differences between each different amino acid deficiency group (Table 4) .
Hepatic Weight-The low protein diet group showed a minimum value but among other groups there was no significant difference between each amino acid deficiency group except for somewhat low vlaues found in threonine deficiency group (Table 4) .
Hepatic Nitrogen Content--Significant difference was not seen among the groups except for a maximum hepatic nitrogen content observed in the standard diet group (Table 4) .
Hepatic CoA Content-The standard diet group had a maximum CoA content per unit of liver weight and the low protein group had low values. By addition of all essential amino acids to the low protein diet, hepatic CoA concen tration was only slightly elevated above that of low protein diet alone. Comparing each single amino acid deficiency group, methionine deficiency group showed the lowest value and lysine or tryptophan deficiency group showed a slightly higher level than methionine deficiency group but lower than the control. Threonine de ficiency group did not differ from the control (Table 4) . 
DISCUSSION
Both total CoA content and its concentration per unit weight in the protein deficient rat liver were definitely lower than the standard diet group after 1 to 2 weeks of feeding.
Harkness (4) recognized that hepatic CoA and nitrogen were reduced in adult rats fed on a nonprotein diet for 3 weeks, and in regard to other vitamins Kawai (5) and Takahashi (6) reported that hepatic contents of vitamin B2 and nitrogen were both decreased by low protein diet feeding with remarkable increase in urinary excretion of the vitamin.
Fujioka (7) also confirmed an identical tendency. They equally mentioned that the reduction in ability of maintaining vitamins in liver was caused by decreases of enzyme proteins essential for coenzyme synthesis from these vitamins. Similarly, our findings after 1 to 2 weeks of low protein feeding are considered to be due to the decreases in enzyme proteins necessary for CoA synthesis.
On the contrary, it was recognized that the hepatic CoA content per unit weight of low protein diet group was higher than that of the control group at the fourth week of feeding.
Furthermore, when the hepatic CoA concentration is calculated in terms of concentration per unit of hepatic nitrogen, the difference between standard and low protein diet groups is not remarkable and after 4 weeks the low protein group showed higher values suggesting that the nitrogenic sub stances related with CoA synthesis is maintained at relatively higher values than other structural nitrogenic compounds of liver in the case of low protein condition at the fourth week of feeding.
We observed previously about incorporation of 35S-lipoic acid into hepatic mitrochondrial protein by low protein diet feeding and infered that the proteins for synthesizing an active form of lipoic acid are relatively well retained in comparison with other constitutional proteins of liver (1), a fact showing the identical tendency with the result of CoA in this paper.
Although it is not clarified as yet how the CoA level per unit nitrogen was maintained or elevated in such a low protein condition, especially at the fourth week, there might be some kind of regulation mechanism of CoA synthetic or degradative reaction which should be studied more carefully.
Another possibility for the causes of low hepatic CoA concentration in the early stage of low protein feeding might be a low intake of special amino acids necessary for producing the enzymes for CoA syuthesis should be considered. In order to clarify this point the experiment of the deficiency of several kinds of dietary essential amino acids was performed.
The group receiving a low protein diet plus all essential amino acids showed slightly higher CoA values than those of the low protein diet group. Methionine deficiency group showed the lowest value among various amino acid deficiency groups.
It has been confirmed by Novelli et al. (8) that CoA contains mercaptoethyl amine in the molecule and its sulfur atom is derived from cysteine, and it has also been well known that a pathway from methionine to cysteine exists in the living body. Accordingly, it is easily understandable that methionine deficiency leads to lowering of hepatic CoA. Furthermore, in this case, hepatic CoA values were lower than in the low protein diet group, although essential amino acids except methionine were added in required amounts to the low protein diet. This is not only due to the effect of simple methionine deficiency but is also considered to be a result of the imbalance among essential amino acids.
As for other groups, lysine or tryptophan deficiency showed slightly lower values than threonine deficiency group. These results suggest that lysine and KUSUNOKI ET AL. 1967 tryptophan probably take more important position as the constituent of enzyme protein related to the synthesis of hepatic CoA. Meanwhile the above results show that an adequate balance of dietary protein and amino acid compositions is necessary for biosynthesis or maintenance of CoA in the tissue.
SUMMARY
We observed the influences of dietary protein and amino acid compositions on hepatic CoA contents of young albino rats.
By low protein diet feeding, the body weight, liver weight and hepatic Nitrogen content were all lower than in the standard diet group, and the total hepatic CoA was remarkably reduced.
CoA per unit of liver weight was higher in the standard diet group during the first one to two weeks of feeding, and the amount of CoA per unit of hepatic weight or nitrogen content was increased in the low protein diet group as the days of feeding elapsed.
Methionine, lysine, threonine or tryptophan deficient group did not show any difference in the gain of body weight but the amount of hepatic CoA was greatly reduced in methionine deficiency, slightly decreased in lysine and tryptophan de ficiencies and unaltered in threonine deficiency.
